
The invention relates to the field of fire 


sprinkler equipment, specifically, concealed 
sprinklers, sprinklers having drop down deflector 
assemblies, sprinklers utilizing a frangible glass 
bulb as the thermal responsive element, and 
sprinklers including a mechanism for adjusting the 
compressive pre-load on the sprinkler valve. 
Ql*\ L Background of the Invention 

p Sprinklers employing drop down deflector 

assemblies are well-known. See U.S. patents 
6 4,217,960 and 4,014,388. U.S. patent 4,217,960 

discloses a concealed type sprinkler having a 
slotted cylindrical frame 7 threaded on a body 1. 
A deflector 14 is mounted on guide pins 12 which 
extend through bores in the frame bottom wall. A 
valve assembly 10 is secured to the deflector and 
loaded by a lever mechanism between the body outlet 
and frame bottom wall. The frame bottom wall is 
provided with a central opening through which the 
valve assembly can drop with the deflector. U.S. 
& patent 4,014,388 discloses a concealed type 

sprinkler having a spring urged drop down deflector 
17 whose guide pins 15, 16 extend through bores in 
frame arms 5, 6. The frame arms are part of a yoke 
frame integral with a body 1 and are loaded by a 
thermal element 8 between the body outlet and a 
compression screw 24. 
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U.S. patent ^ > DD O , 4 00 discloses a concealed 
type sprinkler having a yoke (26, 27) shaped as a 
tuning fork with an arm 62 bridging the yoke bight. 
Arm 62 is provided with a compression screw 49 and 
is mounted on the yoke at grooves 65 or on balls 
71. 

U.S. patents 4,596,289, 4,105,076, 4,015,665, 
3^756,321 and 3,633,676 also disclose drop down 
deflectors. In these patents, the deflector is 
mounted on a pair of guide pins along the flange 
portion of a sprinkler body. U.S. patent 4,596,289 
discloses a drop down valve 32 and deflector 22 
mounted on guide pins 40, 42 along a sprinkler body 
flange 24. The flange can be separately 
manufactured and secured to the sprinkler body 12. 
U.S. patent 4,105,076 discloses a drop down valve 5 
and deflector 12 mounted on guide pins 14 along a 
sprinkler body 16. U.S. patent 4,015,665 shows the 
same drop down valve and deflector construction as 
in U.S. patent 4,105,076. U.S. patent 3,756,321 
discloses a drop down deflector 3 3 mounted on guide 
pins 31 along a sprinkler body flange 22. U.S. 
patent 3,633,676 discloses a drop down deflector 34 
mounted on guide pins 29 along a sprinkler body 
flange. 

U.S. patents 4,766,961 and 4,618,002 also 
disclose drop down deflectors mounted on guide pins 
along a sprinkler body flange. U.S. patent 
4,766,961 discloses a drop down valve 13 and a 
deflector 16 mounted on guide pins 17 along a 
sprinkler body flange 19. U.S. patent 4,618,002 


discloses a drop down valve 30 and deflector 3 6 
mounted on guide pins 38 along a sprinkler body 
flange 12. 

Various sprinkler valve lever mechanisms are 
also well-known. For example U.K. patent 313 
discloses a triple compound lever arrangement 
wherein a link g and lever h are fulcrumed along an 
annular shoulder in the sprinkler housing. 
Apparently, the lever is pivoted by the, advance of 
an adjustment screw 1. U.K. patent 20,421 
discloses a double compound lever arrangement 
wherein an upper lever f is pivotably mounted on a 
lip b' of a sprinkler cover, a lower lever g is 
pivotably mounted on the same lip b', the other end 
of the lever f is fulcrumed on the lever g, and the 
lever g is supported at its other end on a washer i 
coupled to a soldered tube arrangement k, 1 outside 
the sprinkler body. U.K. patent 343,806 discloses 
the general concept of a pair of fulcrum arms a, b 
captured by a clamp e. The arms hold a sprinkler 
bulb d in compression. Canadian patent 648,027 
discloses a pair of lever arms 20 which retain a 
valve cover plate 16 in position while holding a 
bulb 22 in compression. The lever arms are 
fulcrumed in the cover plate. U.K. patent 
1,359,857 discloses a control valve for an open 
sprinkler head. A valve plug 24 is pre-loaded by a 
pivotable strut and a cam 30. A glass bulb 38 is 
pre-loaded between strut 35 and opposing 
(pivotable) strut 36. Strut 3 5 is pivotable about 
a notch 34 in a housing arm 28. Strut 36 is 
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pivotable ^abou£ a screw 41 in a housing 29. U.K. 
patent. ^ffi 00* discloses a bulb h pre-loaded 
between arms al, bl of a balanced pair of levers a, 
b. U.S. patent 3,195,647 discloses a pair of 
levers 40 which hold a fusible link 38 in tension 
while maintaining a valve 22 sealed against a 
sprinkler valve seat. The amount of tension 
exerted on the fusible link is set by deforming a 
portion of the sprinkler frame by a ram 50. 

The present invention provides a solution to 
the problem of providing for adjustable compressive 
pre-load of a valve in a sprinkler utilizing a-, 
rigid thermal responsive element, such as a 
frangible glass bulb, without loading the frame 
arms. As a result, the frame arms may be made 
lighter or of less bulk without affecting sprinkler 
operation. 

Summary of the Invention 

A concealed sprinkler with drop down deflector 
assembly comprises a body having a passage with an 
inlet and an outlet for conducting flow of 
pressurized fluid. A frame is connected to the 
body, and the frame has opposed arms. Each arm 
depends from the body and has a free end portion. 
The free end portions of the arms are separated by 
a gap so that the arms are not subjected to 
assembly loads or system pressure loads. A drop 
down deflector assembly is mounted on the free end 
portions of the arms so as to be displaceable from 


a first elevation to a second, lower elevation. 
The gap permits undistorted water column^ 
directly to the -deflector assembly: ~~ 

A valve assembly is provided for sealing the 
passage outlet. Preferably, the valve assembly 
includes a compound lever assembly having 
expandable jaws for holding a rigid thermal 
responsive element. The compound lever assembly is 
moveable upwardly against a valve upon expansion of 
the jaws. Means are provided for adjusting 
compressive pre-load on the valve by expanding the 
jaws to cause the compound lever assembly to move 
upwardly against the valve. 

For the purpose of illustrating the invention, 
there is shown in the drawings forms which are 
presently preferred; it being understood, however, 
that this invention is not limited to the precise 
arrangements and instrumentalities shown. 


Figure 1 is a perspective of a concealed 
sprinkler with drop down deflector assembly 
according to the present invention wherein the 
sprinkler body and frame are discrete units. 

Figure 2 is a vertical section taken along 2-2 
in Figure 1 showing the sprinkler prior to 
activation. 

Figure 3 is a vertical section taken along 2-2 
in Figure 1 showing the sprinkler after activation. 

Figure 4 is an exploded isometric of the 
components of the sprinkler shown in Figure 1. 



Brief Description of the Drawings 
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Figure 5 is a vertical section of a sprinkler 
according to the present invention wherein the body 
and frame are a single cast unit. 

Figure 6 is a vertical section of a sprinkler 
according to the present invention utilizing a 
conventional valve assembly. 
DEClIa Detailed Description of the Preferred Embodiments 

P Referring to the drawings, wherein like 

numerals indicate like elements, there is shown in 

Figure 1 a sprinkler according to the present 

invention designated generally as 10. Sprinkler 10 

includes a body 12 having a passage 14 with an 

inlet and an outlet for conducting flow of 

pressurized fluid. A valve seat 16 is formed on 

the body at the region of the outlet. An annular 

groove 18 is formed in the valve seat, and an O- o 

ring seal 20 is lodged in the groove. 

A separate, discrete frame 22, formed of 
stamped metal, has a threaded collar 2 4 and a pair 
of opposed arms 26, 28. The frame is threaded onto 
body 12 so that arms 26, 28 depend from the body. 
Each arm has a free end portion 30, 32. The free 
end portions of the arms are separated by a gap 
whereby the arms are not subjected to assembly 
loads or system pressure loads. 

A drop down deflector assembly 34 is mounted 
on the free end portions 30, 32 of the arms 26, 28 
so as to be displaceable from a first elevation 
shown in solid lines in Figure 1 (prior to 
activation of the sprinkler) to a second, lower 
elevation shown in phantom in Figure 1 (after 
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activation of the sprinkler) . The drop down 
deflector assembly includes a deflector plate 36 
coupled to a pair of guide pins 38, 4 0 journaled in 
the free end portions of the arms. A spring 4 2 is 
provided beneath the deflector plate so as to 
yieldingly urge the deflector assembly to the first 
elevation (solid line position in Figure 1) .* The 
spring is located between the deflector plate 3 6 
and a ceiling cover which drops away at elevated 
temperatures. The elevated temperatures cause a 
(lower temperature rated) solder joint between the 
cover plate and a support ring to melt prior to 
activation of a valve assembly 44. The cover plate 
and support ring are conventional elements of the 
concealed type sprinkler. 

The valve assembly 44 seals the outlet of 
passage 14. The valve assembly includes a disc- 
shaped Mylar™ coated valve 4 6 with a central 
concavity. A compressive pre-load is exerted on 
valve 46, urging the valve against the valve seat 
16, to seal the outlet of passage 14. 

The valve assembly includes a compound lever 
assembly 48. The lever assembly includes 
expandable jaws which capture a thermal responsive 
element such as a frangible glass bulb 
therebetween. The compound lever assembly is 
moveable upwardly against the valve 4 6 upon 
expansion of the jaws as described hereinafter. 
The compressive pre-load on the valve is adjusted 
by expanding the jaws to cause the compound lever 
assembly to move upwardly against the valve. 
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More particularly, the compound lever assembly 
includes an upper lever 50 and a lower lever 52. 
Upper lever 50 is pivotably mounted at an end 
portion 54 thereof in an annular groove 56 formed 
in body 12. Lower lever 52 is pivotably mounted at 
an end portion 58 thereof in the same annular 
groove. An annular spring washer 60 is disposed 
between valve 4 6 and lever 50 although, if desired, 
the spring washer can be dispensed with . Upper 
lever 50 is supported along an end portion 62 
thereof by lower lever 52 such that upward pivoting 
movement of the lower lever causes upward pivoting 
movement of the upper lever thereby exerting a 
compressive pre-load oh valve 4 6 via spring washer 
60. Upper lever 50 is provided with a down-turned 
tab or jaw 64 which extends through an opening 66 
in lower lever 52. The lower lever is provided 
with a down-turned end portion or jaw 68. Jaw 64 
is provided with a threaded opening 70 for 
accepting a load screw 72. The threaded opening is 
sized so as to receive the jet end portion of a 
rigid thermal responsive element 74 in the form of 
a frangible glass bulb containing a heat expandable 
fluid such as alcohol. Jaw 68 is provided with an 
opening 76 for receiving the other end of element 
74. Advancing load screw 72 in opening 70 (to the 
right in Figure 1) displaces the thermal responsive 
element 74 so as to cause the jaws 64, 68 to expand 
whereby the lower lever 52 pivots upwardly. As a 
result, upper lever 50 is pivoted upwardly against 
valve 46 thereby increasing the compressive pre- q 


load on the valve. To reduce the compressive pre- 
load on the valve, the load screw 72 is backed off 
(to the left in Figure 1) so as to close the jaws 
incrementally . 

It should be readily appreciated that the 
compound lever assembly of the present invention 
enables adjustment of the compressive pre-load on 
valve 46 over a relatively wide range with 
relatively little displacement of the load screw 
72. 

The compound lever assembly 48 of the present 
invention is preferred for capturing the thermal 
responsive element 74, and for adjusting the 
compressive pre-load on valve 46, because it is 
particularly suited for use with the frame arm 
arrangement of the invention wherein the frame arms 
are not loaded, i.e., wherein the frame arms are 
not used to capture the thermal responsive element 
or to pre-load the valve. 

Referring to Figure 5, there is shown a 
vertical section of an alternate embodiment of the 
invention wherein the body 12 and frame 2 2 are a 
single cast unit. The structure and operation of 
the embodiment shown in Figure 5 is otherwise 
identical to that previously described. 

Although the invention has been described in 
terms of a pair of frame arms arranged so as to 
avoid subjecting the arms to loads, in conjunction 
with a preferred valve assembly and compound lever 
arrangement, it should be understood that the 
preferred frame arm arrangement and preferred valve 
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assembly may be utilized separately. For example, 
in Figure 6, there is shown a sprinkler utilizing 
the frame arm arrangement of the present invention, 
including the drop down deflector assembly, but a 
conventional valve assembly. 

The present invention may be embodied in other 
specific forms without departing from the spirit or. 
essential attributes thereof and, accordingly, 
reference should be made to the appended claims, 
rather than to the foregoing specification, as 
indicating the scope of the invention. 


